The MIV+ and LIII a b~0 r~t i o t I s p e c t r a of Tb203, Tb407 and Tb02 r e v e a l a c l e a r e v o l u t i o n of Tb valence i n these oxides. The Tb407 s p e c t r a a r e found t o be 50%
INTRODUCTION
The physico-chemical p r o p e r t i e s of t h e f l u o r i t e s t r u c t u r e r e l a t e d ROX(') (R=Ce, P r , Tb ; 1.5< x (2 ) a r e t r a d i t i o n a l l y understood i n an i o n i c model. I n t h i s d e s c r i p t i o n , t h e d i f f e r e n t s i t e s of t h e f l u o r i t e l a t t i c e a r e supposed t o be occupied by R~+ and R~+ ions. I n t h e s e extreme c a s e s t h e R i o n s a r e coordinated by 6 and 8 oxygen atoms r e s p e c t i v e l y f o r t h e 3+ and 4+ i o n i c charges. The l o c a l probes l i k e X-ray a b s o r p t i o n spectroscopy (XAS) y i e l d s a somewhat d i f f e r e n t p i c t u r e ( 2 ) of t h e Article published online by EDP Sciences and available at http://dx.doi.org/10.1051/jphyscol:19868183
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JOURNAL DE PHYSIQUE n a t u r e of t h e l a s t 4f e l e c t r o n when t h e r a r e e a r t h atom i s coordinated by 8 oxyaen atoms. I n t h e p r e s e n t paper we w i l l b r i e f l y d e s c r i b e t h e LIIT and MIV+ a b s o r p t i o n s t u d y of Tb203, Tb407 and Tb02 i n r e l a t i o n of t h e n a t u r e of t h e 4f e l e c t r o n i n t h e s e oxides.
EXPERIMENTS AND RESULTS
The MIV-V and t h e LIII a b s o r p t i o n s p e c t r a were obtained by u s i n a t h e synchrotron r a d i a t i o n from ACO and D C I r i n g s r e s p e c t i v e l y a t LURE, ORSAY. The d e t a i l s of t h e sample p r e p a r a t i o n and t h e s p e c t r o s c o p i c methods a r e described elsewhere. The MIV-V and t h e LIII a b s o r p t i o n s p e c t r a ohtained from t h e ~o w d e r samples of Tb203, Tb407 and Tb02are presented i n f i a . 1 and 2.
DISCUSSION
MIV+ s p e c t r a of Tb203 i n fig.1 show f e a t u r e s which correspond w e l l t o t h e 3d94f9 m u l t i p l e t l i n e s ( 3 ) . This c l e a r l y i n d i c a t e s t h a t t h e f 8 around s t a t e c o n f i g u r a t i o n of Tb i s w e l l l o c a l i z e d i n t h e t r i v a l e n t oxide. A c l e a r e v o l u t i o n i n t h e m u l t
i p l e t f e a t u r e s and t h e i r p o s i t i o n s i s noted i n Tb407 and f i n a l l y , f o r Tb02
- .. .
we observe t h a t t h e m u l t i p l e t s t r u c t u r e i s a u i t e d i f f e r e n t from t h a t o f t h e Tb203. W e observe an o v e r a l l s h i f t of 1.2 eV towards h i g h e r energy i n t h e Tb02 m u l t i p l e t p o s i t i o n s a s compared t o t h o s e of

-;
f e a t u r e s a p p e a r i n g i n t h e Tb02 
The evolution of the valence t r a n s i t i o n i s c l e a r l y evidenced i n t h e LIII near edge s t r u c t u r e ( f i~. 2 )
of Tb407 and Tb02 a s compared t o the s i n g l e peaked edge s t r u c t u r e of
Tb203. The Tb02 edge shows some complex features. The main high e n e r g y a b s o r p t i o n l i n e h a s a prominant low energy shoulder. These f e a t u r e s a r e followed by another weaker shoulder about 10 eV below the main l i n e and f u r t h e r by a Photon Energy(eV1 I Figure 2 Photon Energy (eV) preabsorption s t r u c t u r e on t h e low energy side. These four f e a t u r e s a r e a l s o systematically observed i n the LIII edges of Ce02 and ~r 0~(~) .
The higher energy peak and t h e prominant shoulder i n t h e LIII edge of Tb02 a r e i n t e r p r e t e d a s mainly due t o the ground s t a t e configuration. According t o t h e m u l t i p l e t i d e n t i f i c a t i o n of
t h e MIV+ s p e c t r a of Tb02, t h e higher energy peak i s assigned t o t h e f 7 ground s t a t e configuration. The prominent shoulder about 7 eV below the main l i n e i n Tb02 i s considered t o be due t o the screening of the 2p hole by t h e 4f admixture i n the oxygen valence band. The weaker shoulder i n Tb02, which i s coincident with t h e main absorption l i n e i s i n t e r p r e t e d a s a f8 shake down feature. The preabsorption l i k e s t r u c t u r e which i s s i t u a t e d a t about 18 eV below t h e main absorption l i n e i n TbOg needs f u r t h e r considerations r e l a t e d t o t h e s p e c i f i c nature of 4f e l e c t r o n .present i n the valence band. Taking i n t o account i t s separation ( 10 eV) from the prominant shoulder and t h e s i m i l a r separation observed between the f' main l i n e and the weaker f8 shoulder, t h i s s t r u c t u r e may probably be assigned t o a shake down feature. This suggestion needs some experimental confirmation which may demonstrate t h a t t h e 4f s t a t e s i n t h e valence band a r e somewhat localized i n t h e f i n a l s t a t e .
Thus we see t h a t the MTV-"
and the LIII absorption s p e c t r a of Tb02 a r e q u i t e d i f f e r e n t from those of Tb203.The simple s p e c t r a l f e a t u r e s of Tb203 correspond well t o t h e i o n i c d e s c r i p t i o n of t h e r a r e e a r t h s i t e s i n t h i s oxide. I n Tb407 t h e d i f f e r e n t s i t e s i n the f l u o r i t e l a t t i c e a r e occupied by t r i v a l e n t and t e t r a v a l e n t Tb and t h e Tb407 s p e c t r a appear t o contain s p e c t r a l c o n t r i b u t i o n s from these s i t e s .
This i s i l l u s t r a t e d i n fig. 3 and 4 respectively f o r the I -$ , and MIV s p e c t r a of Tb407. The sumZ(so1id curves) of Tb02 and Tb203 s o e c t r a weighted t o 50% a r e able
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t o y i e l d t h e MV and MIV s p e c t r a which correspond well t o the observed s p e c t r a of
Tb407. Similar r e s u l t s a r e obtained f o r t h e intermediate oxides of ~r (~)
. This observation f i n d s an important a p p l i c a t i o n i n the q u a n t i t a t i v e a n a l y s i s of unknown intermediate and mixed r a r e e a r t h oxides(lO). These r e s u l t s i n d i c a t e t h a t t h e valence i n such oxide i s inhomogenious. A s p e c i f i c valence behaviour(ll) i s observed a t t h e t e t r a v a l e n t s i t e s only.
The study of Tb oxides by XAS i s i n t e r e s t i n a from the o o i n t of view of t h e valence t r a n s i t i o n i n ROx. The present r e s u l t s i n d i c a t e t h a t i n a heavy r a r e e a r t h l i k e Tb, i n s p i t e of t h e decrease i n t h e 4f radius, the 4f-2p oxynen overlap i s s t i l l appreciable. In t h e case of the intermediate oxide Tbq07 the Tb atoms on d i f f e r e n t s i t e s of t h e f l u o r i t e l a t t i c e give d i f f e r e n t s p e c t r a l features. The nature of t h e 4f e l e c t r o n i n these oxides i s revealed i n the XAS and t h e i r study gives f u r t h e r i n s i~h t i n t o t h e valence problem i n r a r e earths.
